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(54) IMAGING APPARATUS 
(57)Abstract: 

PROBLEM TO BE SOLVED: To correct variation in the 
scanning length caused by a deflector, e.g. a polygon 
scanner, and fluctuation of an image appearing at the 
end part thereof. 

SOLUTION: A 1/n counter 331 is reset by a mark 
detection signal from a deflector to resume counting of 
sync pulse signal and to count 1, 2, 3 f ... f n faces before 
being reset again by a mark detection signal from the 
deflector. Deflection scanning face of the deflector is 
determined by repeating the operation. Since the 
scanning width is expanded/contracted by the deflection 
reflective face, information for each face is stored in a 
count setting section 334 as line information. The line 
information is loaded to an N-adic counter 330 
according to an identification signal indicative of a face 
being scanned next by a line counter 333 and a count is 
set. The N-adic counter 330 generates a Phase-Set 
signal and shifts the phase of a write clock. 
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\zfccx&mz nit ftM&mfa&<om&<Dm fame x 9 
fiic^x, 

it tic, ftllSrtW^ciy^offlrffidsaE 
•[«*#« 3] ttCilEMtt^n^^X£#S», «E»J 20 

* ^ * a* i £2fSJf i coffiti £ it8t Sffiffi it« 

■»^ME«E«lfn«lBll|Otf]A<r»M LXfttTfEffi 
rtiS^ny^fcfe/fc-t-aifci;^ IWBUAlf** n y 

* Srfcffi JHW-iHc Kffl $ -a- 5 r i £#?£5: i1"5 
it &m 2 ^EttOKIMBASElt. 

s r t *«mk i: 3 * fer* 4 tcefltamuiMt 

JE^&i, ii#^3£fcl±4fEi!£coPLL[H]g§i. ft* 
St^^t trKHK 2:1-5 ■Mk^AttK. 40 

a© 1 c Kumar* n i * ws& i -i-ani** 6 

[0 0 0 1] 

[0 0 0 2] 50 



2 

- 0 7 5 1 9 9 I^H^F 5-235446 

*L ^§1^9-321376 -&gtfR|Ctt, U~if 

«i*r**Jttti-«ri:lcJ:D, If* 
[0 0 0 3] L,j&»Ufttffe ? ^zgflcu— if^W^Sr^e 

a** * < * o x < * i %:%m*(D%xt} ic«-t-ss3tm 
«'u*4^oaa(tt3as*u<s&ftux<-s. 

9*#**a*^ftoXb*5»frdSfcSo 

*if«>Jiag#Sr*itXU*5. 
[0 0 0 4] «^F3tm^**JtaLXV>5C0X, ftj 

#5rilcft5 0 
[0 0 0 5] -o<^^ft:u-if<7)3tW^O^^ 

[0 0 0 6] ^fe, ftbO^*«3|iLX, 4»H5Fi l-l 
6 7 0 8 i#^*{cffi»£;h,X^5<J; 

[0 0 0 7] #^ip5-2 0 7 2 3 4 #^*(dia«-*n 
tV>^J:5^PLL-LOOPlcfiffi^S$:ttt-5* 

Hf^^ny^oHiKftiaSI^JSiUXL*?. rtbfi, 

{b«rHSi#©*#4fB»i:ftoXL*5. 
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[0 0 0 8] 

WHUfttf&XfcKW-f-*. WH^V^-C, 
if^s, h 2 l^e>38***tfcu— tf*tt, 
7—2 2^0^-f-^r t^ct «9^y ^>;7-2 2K<fc 

-f^-jy h 2 1 ttBHfift*aa3.= y h 2 6iCj: Q^jftd 
tbfcW«^»— ^i:ffi*BBI»!IBK2 9 fc± 9 

nyhn-;^- i:tcj:i9, ffi^Sffiffc 2 4 ii£>»B 
»*«r3yhP-/W5 0 «4:Sra»!lHlK2 9tt^ 

n jy^*fiRlHlK2 8 l£ £ «9 p y ^ 

— if<D3te*ttttH-S:7;*- Y?4*?9 9 2 9KHJHUfcffi 

[0 0 0 9] ZKDXotC, I if iHft[Uf& 2 7, ffiftl^ 

JBtHl&2?, ^njy^^S8;l5iK2 8 ft, w— - !f*S3t^ 
»fcfflV^fcli|^j«*B-ett«5fe*||tft:2 4_btC^-T . 

3SH<OEMI<Dra«S:5l#jB^bTb*o-Cv^ 0 * 

^^v/^^^{-joV^T^t-[e]— ^-r 3 ^r»jfE£ 
■C7 f — # fctt^Hb UrK2t Uft ttfrtfft b ft < ft 
[0 0 10] iE^-CW:, tf^U V^OffiiS • 

ii?*fifttc#or, io©*aRd>b«>3t«^-ef4ft<a[ 

U ^ i:r u-f EJ>J Lfc¥»*i/-f 7 1/ 
s»^^*> 9, r ft few:*** ^r^ftl 

[0 0 11] Ua>UfttfSfe, JH«|:u-f7W 

^^ur«S3t^^i"-<ro^fl:u-if(c*iirfc 

Sfctf), «Fgg5p 5 -7 5 1 9 9*4*«, #P^5-2 3 
5 4 4 6 «fM¥ 9-321376 *4>$&ft ^ftd 

ifTW ^t5i^3^ htttcSKoi^ruso 
rv\fc 0 

[0 0 12] ^i¥5- 7 5 1 9 9-S§-4HfU 4$M 

¥5-2 3 5 4 4 6 *£:^ 9-3 2 1 3 7 6* 

^«ft ^cis« ^ntvNSip id*** is-wmmvf 



h3t^UrU^5o £fc> ««EK5tls]fc* 
^Si:Six0Ka«*s*#<ftorU*5. 

if r u>r Srttffl Ufc«*fctt*«fH;i«.* cD3fe 
a*«r»«Ur»ffl-t-S^a:^5l***L6. 
[0 0 13] &tz, — If© if— A^a^r^^ 

»«»«f±2«[»-Cf±ft<, T^n^ftMMfrfcUfcttBr 
ds«pfft«o*i*|cufcdsor55±-i"6. rixtt\ 

[0014] S bi^ ^§fl¥ 11-167081 (CfEtt 

^ttrv>6«t9ft, h w-fei^-nfict^iij^ 

Six* P L L - L OO P<D#J»a**3'J:t5iB:«iiia7 -f 
/^^^*^{cj»^v^^«^KffJi©SiJ^tcft* 0 * 

h»«cft#i-S^r, «B^ftK36«rfr5*:«>lcW:, EIR 

Kiit-i-<5 lf'S'T'ICftmtSI^ 

[0 0 15] ^fc, 0 7 2 3 4 *^*(^|E 

t^tltV^J:5l:PLL-LOOP (Cftffi^llrfflD 
tS*»-CI4, ffi«»*©#«I{B#«:#»^Seft^Uft 
JtixtflB*^czy^oHK»c»S6^«^Uru*5o - 

~?\ Cte£l2 £ £ *©**ft*l*&£ ft or U£ 5 . 
[0 0 16] tKU =^^^^^«<D«|b1*^*5V^ 

(^Stf-^) ODESSA 7 «B£*ii:So P^^t^ 

^m^, wfi^^-f ^^^ t e»a«*«s**feixrMt|» 

flcu— if^»3feS:BBjt&U. ffl^ <D«*JK(c»U 1 
■fo^-^jdsaibn, ^:Oj»D5gUlJ:J:D«*aEjKft: 

[0017] IU33 (a) (b) 5 

»T«©tf feo#aspi{fc4: ur x sr«k«ff©»&tr^ u 
rmtb* (»T«»«it^ft<*«P«feK*tft>Bflfco»b 

[0 0 18] ^l:, ^/u^if-A**5RO»^, 
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Srfx 5 

[ooi9] *fc, aWffu-ifru>fo*3tAMW 
^(Dtzfr, &£^®_hT*ffilc<a£^fc 0 

*niR£fc: J: 19 ± C 5 »3t*Offi«X Me iotfc _blS 
[0 0 2 0] £ fc««o>¥*# u-if &j&^fcH2r-C 

[0 0 2 1] 4 ft:, ***RtHc33V^THt, ffi^MffecQ 
Tv^tf^ ***©3fc**^io«*R*, WIT 

[oo 2 2] JiBinBA*«*Tftsnfct>. 

jh,5Kte«S»0>» b ff lefts 5 *«0>y<9 y *«t*IjE L 
[0 0 2 3] *5S$3ISlfcfc, «*.«^/U*-lf-A*»3H 

[0 0 2 4] *»WI44fti, lf«»a*^ci-x^'(0*rii 
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s^i c^ior*. /j%su .kx. hitzm^L-rz 

[0 0 2 5] 

[■W«r**i-* SB 1 G>#»ttJbB 1 WS: 

[0 0 2 6] 2 CD^fttt, 15 1 0#aic43V^r«rlE^ 
1E*JBR* o 3/^»**«otHAtr5>JBUrillrtEHl*Iir 

fctt>^ sjiErtaj^ny^©{t«3ftsaexprffi*»2<o 

[0 0 2 7] JB3 0)¥«±, K2 0#KKl*IV^mCilS 

K«i<offi«*lt«i-Sffiffitt:«@i5*Wi75 p l lis 
[0 0 2 8] »4©^SkW:, JR. 2, »3^I^W t 

[0 0 2 9] ISOfgfi, fB4 0^a^fev>Tfl(HE3E 
[0 0 3 0] m 6-0^af±, 2 iEiftCDSff 1 O^H 

^aaitmieaEjE^ai:, is*3g3^fcfi4ise<DPL 

[0 0 3 1] JB7©#&Wu S6<0^{Ci3V^T^3$«: 
^-1fKllK«iIHK«rS&»c«rE*ai© I Crt{c«^i" 

[0 0 3 2] 

[0033] r r-c, BToRWtt-^A^-*f-A*it3R 
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[0.0 3 4] HI ttttft tr— AjfeaE36«^*JfiO»ffiSr 
^i~ 0 11 1 ( a ) tc^-T3taS3SB ion, Hi ( b ) 
^l<^n5(«^^Kii2i)^Mi 1 
a, 1 2 a Sr^SftSMfci* #*3te«Pl 1 > 12^6 

Xl3 N 14^tn o *^yy^l/yXl3, 14 
tt\ ±E****S: r#*oft^5Rteiabfc^*ll6 

^t5 0 Bi (a) ic^i"* 

2j t LT3tw»«i od^e>mitu imm^lt 

[0 0 3 5] illRlKttBKiJ: t)iBrBl*tL^2 3t:*^ IeJ 

[0 0 3 6] *«»<o***«»©ffi#«4ffi*H«r±, 
[0037] 3tasK«i ottia-i (b) [C^k-t 

zoic 2a<D^m»^— ifn, i2^p)^M$ 

3, 1 4fcJ;i9gUfilc:X7y:/y isflsXW'ftytJ&k u 

#:yxy v^*tt*:***rtr— A**^y x^i 5£/b 

V^T tf— A-g^f 5 0 J*&&7 y l 5 tt<H3t» 
«Ki 5A^tU X7s>xy y^uvXi 3d»603t* 

yxi 4^e>^3t*tti/2jKft«i e\zx isytm 
&%®<D$tmfrt>9 o**iasix, ^dxjn®^^ 
RtRi 5 A-e»l»:Ri**ixr'tf-^^^y Xjui 5^ 

[0 0 3 8] ^^^yy^uyxn, i4^5ttt(^ 

5. Hi (b) »4±T*rtJdSM*3lE*lRl-e*)5. 
W-if 11,12 O^ftgB 11a, 1 2 a fi % ^rth^h 
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»j£t^^Xy^UyXl3, 14(7))tttiC^tT 

-^t&yv xai 5(a^) t'-A^^n/c^^B 

[0 0 3 9] 3fe2ia$teHl (b) {C^-rin#tOjcRfe 
r«fcO»*»*:*y y S'**fcTU>rE*JbfcM t *<* 

3teJK*#»o# y^y y^i/vxia ^^yy >->r-r 
[0 0 4 0] ^i*u-frMo«MraiSil 

^KfcofcJ;5f;ib-aSM!b-cv>s 0 i2(ofti; 9 d 
S^tia^ H2 (b) td^l-J; i'JjfetE*!*]!:: 

[0 0 4 1] b*>U *»#u-f7KSrfl[ttfti 
-g\ §2 (b) tc^-TJ:?^ ^*aE*fPjo*3t^fl:fl 

m bfc**^«**BBJi^^3fe*Bii*wfc« txi/t l£ 

«f B *^*{fc^SIH^/j!orb*5-fc«>, ^3S§Bitfeffifi 
[0 0 4 2] ft(cH3fmffl^¥*»^1fS:^H-4<a 
S3l:^^*u- if 1 0 1, I0 2ii7^^^ 
mmffllBT^f^br^SixyhH^b^^lR^lc:^ 

jEAbrxf#^n, »i*tatt^#«^— ?ijicia«^*L 

5 0 ^yt. ^y>-hi/yXl 04, 1 0 5tl#>!r(D^ 

^ ix-if (D&nyzM&wjfytx ttez>& 0 \c xffi® 

Sr-frto-err***^— If 1 0 1, i0 2i:»(:*«Lfc 
U^tt03t«p«fB 1 0 3- 1, 1 0 .3-2 ^(DBaratCUV 
Wfl:*««ISr*«bH«*ixt:» 1 ©*««BSr«*i- 
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1?106, 1 0 7^|EA^^, ^y^-hi/yxi l 

[0 0 4 3] JBi, m2<D%MU&, xMlcttfttcEB 

■&S"frfcPJ1»SlS 103-6,- 108-6 1 
10©I«iDIK^110-l % 1 I 0 - 2 tC-hlBR 

tfcfift&glU 0 3-3, 1.0 3-4, 
103-5M1 0 8-3, 108-4. 108-50 
#* 3 AfclWcSSl, ttlftWl 0 3-3, 10 
3-4, 1 08-3, 1 0 8 -4t£:}oV>T^<— *Utt<D 

[0044] ^-x&ma*&*mfti'—4F\zftfci,tL 

Ts<—fr&Wltft>ti1tfcl lit. ¥*»<£w-if 1 o 
6, i o 7<n\f—j*%*m&^—*F 1 0 1, 10 20* 

till 3\zK»kti, SriKlfti- a 

a^«E»^fcr-AS:Altii-U«)5. l i 3 

1.13-1 Sr+ifri: LTlElte^lc^^tiSo 
[0 0 4 5] £*LfcJ: 9 3feS3fe^C0ES^*^«to 
T*^0>«# r <Dj£&mi£&trttX tf - 

B^*H5SSl l 4te, l 3-2tcH^£ 

[0 0 4 6] ±E^LfcJ:5tt**^»*»«:*i-5 
l-i «9, 0UOTtiefti/yX5, 6co^o&ifc^tcJ; 

i — - »*TU>r fcW«Kc H3d>b9ibd>ft 

[0 0 4 7] ±E<Z>^te^ffifi<ZW* nsrmv^^s 

[0 0 4 8] EUtc&^T, »JB®36Sr.n*-e03fe3EH 
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[0 0 4 9] m 6 liK±^^^^«SrlHft«ftS*yt» 

-Tft^BS/** — H4^i5%i-*^^ — >t, M5\c 
J: 5 (cS*r#«;*jNBV>» i o^/w^^iJ®i:, +^ 
lcr3tb^S»2 0^Vu^®Oja^^-t l fcSe 3Sl 

2 <7V*/u*®{;i J: t> B^^^/u^-^^^^-e 
o{g;T«:»#J-rS £ 5 \z Lt v>5 0 
[0 0 5 0] EJLbDHa* 5t-, **K^36^ 

A^lCTgft-f-Sr 9if$2 0%S«5fe RASAS' 

[0051] f ^-A^aew^a-LTtt. 

[0052] m8&±ftftmm'</i'xm&±i£-rz>izib 

<Ds</V*$£ffiz3-=.y K (Pulse-Modulation-Unit) 3 
0 0*:*VCV**. @8(C*3V^"C, ClockliW^— ^ 
SrG^"t"S^niy>7-cfe5o A^MfcT*— ^JiLUTO- 
ook-up-table) 3 0 1 tcj; 0 aCH^^U^ PHzMfc-tZ 

Z/7 h (Shift-Register) 302 {Cn — K^tt 

So — jy^ciockOffl«*S:8fBFf a*«»^o 

(Phase— Detector) 3 0 3, /W- 7*7 -i (Loop— F 

ilter) 3 0 4 v «EEMttl%fi« (VCO) 3 0 5, 1 

/8#H«3 o 6icj:0 4riiu rovcLKfi#«c^vN^ 

7hU'^^3 0 2 O^^— ^ (Modulation Data) . 
[ 0 0 5 3] rco J: o (cLT, ig! 5 ^-r*^/u^<D 

4 tc^-nt^/^csteE] i o ic^-r 5 ftf— ^i- ct 9 

£1***1*. ::t*{j:lSf-^^LUT3 0 1 
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^&^ML^#-§ict>LUT 3 o i (Dftm*^-rz>tz. 

BSfc»«-e#5J: 5f-LT^S 0 r<D<fc5ft«J5fct-"r 

[oo5 4] mi x\-±ms\z^k^ixtiy</u^m^'='y 

h 3 0 0 3&»boKW^— ^{CiCCr^Wff u-— ifSr*J1» 
• St^t^LD^yh d jIszlzz. <y h 3 i O&tf 
LDHjZZIsIBS:*LTV^5 0 £TF> HI 1 1 (C^V^f^Sr 
ftStS, MMbIK3 l lie J; 19, fttti^P OOI^ 

Stt^ct *9^i--5«E (^S6tREXT^bT3fcie 

ffi^^JttSih/r^S =i Vy^lf- (Hold-Capacitorl) 

[0 0 5 5] — 3tW*J&sp i<^4&^(ctl^«{CL-C 
*J«£*1, ^V^^f" (Hold-Capacitor2) /U K 

£fr$o *t±i^ii> p i <b p o<Dffl<Dmj£i l ztt^Tm.& 
(SSbru:, ^Wff^—iF^i --L 
[00 5 6] />yV^^p^.^i h (Pulse— Modulation 
-Unit) 3 0 0^P)(DCTf-^^Dn (pfcfc o ^ 

vcLK^)Mt*t:t?)T-^) 4:U ^fru— if 

WWlWM* I n 4: U ayfyf (Hold-Capacitor 
1) , (Hold-Capacitor2) <DmJE£V 1 , V2iU 

Pl=P0/2itti:f 
I n = { (V0-V1] XDn+Vl) /RE 

D n = - 1 ~ 1 bt£Z> <fc 5^»JfflHHK3 1U 
MH«-WS£IsII6 3 1 2{c«J: t)KSLTV>-5 0 
[0 0 5 7] rco J: 9 [CLT, ^/^^JM|3-J=-y h 3 0 

^^-y^t^rtWf, H4, Sl5tCjott^ 
•*^^*-»*S:**i-S r 4: 3ftSJfcttW**«c: Frtg 

[0 0 5 8] ::t% 18^^1/7^^^^ f3 
0 OtC^Tte, I^Py^CLK©8»|c45SiS 
CD i!5 m & * o ^ v C L K £r U ^ * o y ? C L K h 
2Lj8.1-Z>mf&Z^^ti&, It, I^n^CLKS 

. [0 0 5 9] «itf, lM<OliMl 4, 0 0 0, 
g*tS^i/4iU^ttiitc*r^i:^, l-PLL-Ciofl 
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60MHzt (14000X4) =1. 07kHz 
4: ft 9, mi kHzCOS*^ny^t*PLLM»L* 
IttltfftbftV^ rtf)***, lkHzSCL^PLL^ 
tt«SM**»Hn?#ft<ft!K PLL^ttcOWS 

S^lR]±^t5^l:ft P L L VCO 3 0 5<D 

»tt*fc«)Jc2S<oPLL^j:s*8fe* 1 b*>Sds, rcD 

[0 060] o 1 2&z<Dmm&&M&:~rz>bmm£v 

CLK il^os'^Mmifc * 

-TlElSg-ete, S?^oy^, VCLK(|f^D^7 
■ # r> (Programmable-Counter) 3 2 1 lei 
9 N#J^ bfcS*i S:lttti-5ffi«HiS«lt«-lHlK 3 2 
2 4:, ftffija&ftJtttfElK 3 2 2(OJB**7>f^r6 
/V— ^ • y 4 (Loop-Filter) 3 2 3 4:, /U— ~f • 

7>f/^ 3 2 3<^m*f^Jcja;CT*««i6»36saEYt:^ 

5VC03 24 i:^b45PLL/^aotVCL 

K«*«:aaSi-s. yp^7^^ • #£7>-* 3 

So 

[0 0 6 l],rcDj:5l-tTVCLKfl^4SLtV 

3 2 5^bl/8^lfil^3 2 6^—* = 

LfciB***^*:, VCLKffltoi/8 0H«»t 

[0 0 6 2] r<a[5J&fc:t:*:, ffim<D*^ *>**X-&t> 

— f-£4r, Bf*^n2/^4:(Offi*ajiSr»ofcrt«^ny 
1/8^W3 2 7$:f LTV^So 1/ 
8 #Ji(HJS§ 3 2 7H l^n^ ^SV^#^iCli^S 

ftv\ ^/c, m&7*-* &mmi-z*i-e<Dtif&imM*m 
m t ft h ft i**lhmw <t tsft e> ft v \ 

[0 0 6 3] U^Lft^ib, lf*^Py^^HjKSfc^iK 

[0 0 64] ^ b(w, *^JS0!lr*l±, Phase-Setfg-^t- 
iH/8»B@B3 2.6, 3 2 7<D#?^ h(^«)«r 

rtLfi, *Hl£fl?ll^)4&^^i*, Phase-Set<f-?§-<D3:Jb9 
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•e#5 0 l/8^n y ^^^/uoffl[ffi3gtt**, life 
feftfclHH (tb<ttft«>6>ixfclHII«lc 
SEW -C»Ti-ar4:ldJ: "9, l*3SEJ|IIM-CO|B*^n 

tt, PLL-LOOPfctORJt^rttftJBttWcinE^y 

[0 0 6 5] iSfr(CfiSB3tC*5V>-C, l/8^n^^^^^> 

ft;b9K:^-*=l&cz— KU ^JS»=8-^7ii--5 

3 2'9*>&£MHIK3 2 6 - 1 £tlZ> 

[0066] w<o^mt ttii v t i: 1 1 <omm? K ? 

ofcfcfcJxfclBPH (tU<tt*«)bixy5:MIHlcifiv>|HI 
NK) T% mm?vy?&TJftU?viy?<DGLn$:l/8 

[0 0 6 7] rrr% 3t«ffl"Cfcs^Wftw— ^ldcd 

[0 0 6 8] rOjfeaE«<DS6«:JifB^ffitaV7 hSrfflV^ 

[0 0 6 9] r JNK(:i/-f7W«r«ltfcf 
£\ iffi-et^fc^pt-, Hi 2 (b) {ZTjk-tJzv^, 
±^*iao»*AttiiS|IBIBd»tXutt*v\ ^ 

[0 0 7 0] ^n^r^bfc^co^gl 1 4T*fc^ w*U2 
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^®_h^^S-r^o ±KfcJ: 9 y b 
Id' | = | gm - d | 

[0 0 7 i] «itftv^»fr-ct, ^Wfl^-iFT 

[0 0 7 2] Jjti|#l/-f7Kt«ttfci^.t 
W«HC, J: 0 

Si^ttt^fliU, ^#u-f7^«rl(tfc*^ 
[0 0 7 3] ±E<D5S*A^ffi«Oi-ixSrHV^jt<5 

[00 741 015 tt«**E±"C03t^ # y h<nfe& 
d' ^WRS-Cjfefi-rSo w<7>4:#. B«^«S9tciaB$ 

[0 0 7 5] ^r-C% Jil2tc|5*co*fe{c i 9 v -#S 
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@ ft 2 * N/ 8?X2y?, 3# g JiN/ 8 ^ a y ^ 

[0 0 7 6] ±E«-ett-#*«03feaE*fir*JWcibfe 
365, ^r. UTfc J: V\ tt««fi-<* 

«fc5fc.ft5o 

[oo7 7] jtBBW^PLL-LoopojaafRpras^ 

^n^^^^/u. ##^*3 2 lO^HK3ettHSrJ£< 

y^S:ffi<i-sr fctt, VCLKM^MMBl 
^ n y ^ -fr-f >7 b^ttm-f-S - fc * < 

ft 5, VC O 3 2 4 ©»M*Bft«MS*#ft8JB| 

[0 0 7 8] Mill ljfe*<Oiffl*»«rl 4, 0 0 0, 
■*^o^S«»*6 0MHz, *3eW*t?OB*ffi 
1/4 P LLX*Z<Dm 
&&MJ£&*jmt-t'Z>\aZ6 OMHzt (1 4 0 0 0X 
4) =1. 07kHz<bft9, »lkHzOSip^D<7 
^"T?PLLS:»J«iL4*ttLtfftC>«v\ lk 
H z gin L^PLL ^ffi^®jft^tBT-# ft < ft 9 , 
PLLt LT©M»ffWlf4ftTt5. S 6>fc:*StfPfc: 
il<ft9, W*ffi««««rrtl±*-e:aak^W:PLL«:« 

^«vco3 2 4<D&mmztt^z&*i>mmzm< 

ftoTb^5o ^ixS:3»«t6^i«)^2M<7>P L L*cj:3 

ftoTb^5o — *\ VCLK4r«<t5rttt, VC 
03 2 4^*S«**fcK< Uttitixrittfe^ wttfc 
SffiftslS^ftSo 
[0 0 7 9] t^Z>&, **MJwJ:tltfVC0 3 2 4 CO 

VCO 3 2 4^r^>ft:T*#tb^H^±tHl^^T : -y^-e 
■HttftKft^RTtEfcftS. *fc, Phase-SetflT#fc:J;5 

[0 0 8 0] £fc N Phase-Set«#Sr**ff U~ if*** 

«r ra # * * t$<Djj& \z x r> tfaij u r t £ v \ 
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[0081] r <d j: ? ft*-* s V'^-effiffialixiSra^ 

*SraE3E-C#*o £fc !fase-Set{B-9-«r£X<z>NI*fr* 

J: 5^ l/8-*2/8 — 3/8-»4/8 — 5 
/8^6/8-7/8^0) SftStSrtlCiO, 1 

[0082] roi^mriia^ Mfttti^tf)* 

[0 0 8 3] B16 tC^H**^"?^ El 1 2 
(C^fbTNii^^^^ (N-Counter) 3 3 0^iI#D£ 

Nit**/* 3 3 0«^D;y^^N-^^y b 
fe^Phase-SetfS#«re»«JlC^jSb, 1/8 BE*** 

^-5>*^iS^cft5ri:«ftv> (*i#i/-fLD. 

[0 0 8 4] ft**, NS^^y^3 3 0^^yhttN 

^fittt, *HfB*»&G>vy r/ufr-^fci 9K^fg^ft 

oTl^S 0 9 (CJ: *) , PLL-LOO 

P K i D K«t?# ft v^J^o^SSc^r-v y Tj^-?\z. 
J: t)^t?#5i:5(-ftSO-e, VflfiW^H»E»a!j^* 
»^<RSTI5± 9 (eft So 
[0 0 8 5] *y =^^^rir^*oiHfRl«o, (Bi^jKIt 

[o o 8 6] *«WfcJ:tttf, r<DjfeaE«off bo* h 
So «flI»«:BHi:ra*aiE«<Otfbo#W:iHfRlK»ffi 
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[0 0 8 7] Igjl 7^#ffiltM«^ l/n;*7* 
(1/n Counter) 3 3 1 ft, 

hWfett, 1, 2, 3-", n®£ 

LTV ^ WMRTflB £ £o 
[ 0 0 8 8 ] B l 8 li0 1 6 f:/Tt«^l:M tt, 

3 3 3 hffi^a5 3 3 4^^p^^ 

3 3 4(Ctei^LT:fc#, fttC^^ * V* 3 3.3*3 

s^ii^p^ ^u^p^as * n ^ * Steffi * z<om\z 

■>^Vtt**:NSi#-*l'# 3 3 Otcn-KL-CtfO- 
hffi&KJtU Nil>&£:^ 3 3 OlCi; 9Phase-Setff 

[0 0 8 9] il9(l B*^cy^jc:*tUTrta5^o 

-e*>5, ±a»feJ0Ite, vclkII^ RUH^/i"*, y-fe 

:V hf§-§\ mWf—?, Reset2ft-^ ft" 

[0 0 9 0] i2 0tem8<^#^£2titLT, LUT3 

Tl^5 0 .S/37 3 0 2-ett*< VCLK 

ft 8 ^iS-T 6 £ # O 8 ffifStfWu* (12 1 tC^ 

^^yi«Htt*< fcstf, LUT 3 0 l co@»a«3&S/h 
[0 0 9 1] El 2 2 M:*lHAJMtOtr-^ 
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attSR^PD-etfcau *Ui*ixfc**S:»S6i||«« (Er 
ror-Ampl) 3 4 1 fC X Y> SJE^&LT, S^^ffi (Reff 
erence Voltage) ktt&L, Wf^'^^ryt (Hold 
-Capacitorl) Zmffl&ft^X^ Z> 0 * 

*J6«-0raU VCC=8 0mV<7DmjE^^^J: 5(-RE 
*^«E*»J«li-SJ:5(-miliii|iS (Error-Amp2) 3 
^©KIIBttfta^t (Hold-Capacitor2) 

[0 0 9 2] **3, ^Mlt*i§§3 4 lOMSN^^ 

So 

[0 0 9 3] r<£>£?ic:, LDONf|f^P)-SWI 
[0 0 9 4] Sfc, >^T*««<0*J»*>f ^ >?K%> 

7 3 4 3com * s^KSMK-t-ar. <ttci: 

9 h7^^ 3 4 3 *WESr-CS 
5 Pit 9 1*1^^4 bft V > £ 5 U—f 2 L D i^X. 

fl: If L D O j»^-WI«EESrgf i £ i- <t 
-TZ^tX\ ^fru-ifLD^rffi^c^-rsri:^ 

[0 0 9 5] HI 2 3i2|g]2 2<D&j&mk\*X, 7 J— K 
3 U~1f L D L DKMllEl 

kst^-To *nmmxnm2 2hitmL,x, — 

if LD^r hvl/i/*? 3 4 3^n l-^ * tCg^L-(^ 

D^r, H— I C ±tf f ^liHt 5 r ^ ^^tt S 0 
[0 0 9 6] H2 4t4^»ftU— !f LDSrfB»i-S^-f 
^ y^^Mt^f^^ LDONf|#=HOi:# = y 
^>if C 1 SrftitftWU LDONM=LO^ #tctt. 

^rvtci ^m^^-^mst-esca^iirs n i J: 

[0 0 9 7] (12 5ft(il2 2, 82 3©t5W*#U 
-if LD<D»StS:»ltUfc»^, ¥*i*u-ifLD(D3te 
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PDCDSg^mJ3E^VCC/2WT^I&-&(Cfir y — K = 
S-g-Kte^y- K 3 LD*S»«Slx 
[0 0 9 8] rft*BKttteHSLfcfcoas|8 2 5 

fcgftttKWMU i2 2, 0 2 3\Zfti1tMQH?fot: 
£;t5r TJ— Ka*^ift^- 1fLD£ 

( I C) Srttffl-T s r £ a*-e# S 0 

[0 0 9 9] H2 6tt, eJL±IE*bT#^:*ffiS:*i: 

a, lf^^i c b Lrsim.u^#'fr^ltJte«|-efcSo 

*"C*>0, HJH«*tt2WI^J:0aSt^«l«i-e#, * 

MttV^^o S2pm««^lH]S§ (Voltage-Refe 

rence) 3 5 0 XOf. I C^(D h <DX*h V , fifeOIsIK^ 
cy^^llpiSVREF, I REF^tSo ffiffi 

(Phase-Detector) 351, VC0352, 
2,^ • K^-f^ (Clock-Driver) 3 5 3. Ulfyh" 
Z^u Ify-v-ftV • >& ^7^^ (UBIT-Programmable-Count 
er) 3 5 4\c£ K) P L L-LOOPlElg§^MU 
y^-^^ 3 5 5fcRj£*Jh,fcl 2 tfy h^— 

^VCLK(OffiffiSr«55?>*5J:5«-"ia!3e*n. -kffil 
1 y ha^u^T^ • ^^^^ 3 5 4<D&mtt& 

K^urv^So i©i5i:LtCLK©a8ftit f- 

REFXN/2 (N : 1 2 If y h"r — tttot^ 

So 

[0 10 0] £fc. XUiry h • • i/ji^U—? 

(XResetPulse-Generator) 3 5 6X^Yl)t^b - ^ 
• v^^i^ (YResetPulse-Generator) 356 

&9**Srafflttfc]«-f§- (DETPlflf, DETP2 
ff-§-) C^fflttX r e s e t {f Y r e s e t ffi # 

-f§\ YCLKf§-§-£:X^-f ^ • K9>f^ (XDivider-D 
rive) 3 5 7Xi:Yf^^' H9^'< (YDivider-Dri 
ver) 3 5 7Y^t5 8 

[0 10 1] K7^^<3 5 7X, 3 5 7YI«tlftl, 
X r e s e t {f -§\ Y r e s e t ft#-£ X C L Kff-^\ 
YC LKff-^(C^V^4^if iru^^ 3 5 8 2>><btf> 

XDETPflf, YDETPMl:!^fflL«^P7 
^XPCLK, YPCLK^WM^o 

[0 10 2] 0 2 7tC^Stt^<t 5 ft*-* S 

ft-h(C^>ADPha s eflf, BDPhaseO 
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[0 10 3] 1 MlH]&±t) 

xr^^r^CJ: SIB** n y^HRRSrFCL 

KXN/ (N+M/8) ^*ffiw^jg-r5wi:ds-et 

3CALDMASK, BLDMASKM^ 

off fc-j-* «t 5 tt N 

J: 5tCLTv^£„ 

[0 10 4] ^^[Cli, !fLD 

ae>l/8«e>LT53<»*^tt, Ma s kENWt^ 
>f|:f5^^|Cj:^ LDMASK»fS:i»fttSo 

[0105] B28fi, fce>d*c«>»«>e>nfeaaij^K 

[0106] EI 2 9 l^V^Tte, i/U7;Wy^-7x 
— ^ 4 0 1 tcj: «9 3— y T^n^yix*^* 4 0 

[0 10 7] *2o, 0 2 9*. ALU4 0 3l^n«^ 
• i/^^U— # 4 0 4<Dttit}? P s/^ (pj^^ p 5/^^) 
8fS)-e»f££^TLTV^o ^7^3 — K 

pl-fffiJ«£;ft-CV^o £JUb<©i5^ ALU4 0 3iijg 
*SC*RAM4 o.s^blKafeSix-CtfcjBlft^-^ott 
SL-C^3S^$:LDr3^ ho — 74 0 6|Ct>tU L 
D=i y h 0-7 4 0 6 fj:r Ot^^{^V\ 
If LDSrSEWi-5o 4*3, i29f, a«aEftRAM4 

[0108] HI 3 0 2 9 <D&J&m&7F ALU4 
0 3O» «ttflll/^^4 0 8, iy^hi- 
v^^^ 4 0 9£Sit#p£;ft/-CV^o ®3 0«C*5V^-C, AL 

U4 0 3 buis*?4 0 9tc H imm 

. v^zn^U— ^4 0 4CD8 ^n-/^^-f^/U{citHl 
tf#3i^ '>7H/^^4 0 9tt^oy^.^l/ 
-^4 0 4^^0^^!^^, LD^y hn-74 0 6 
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[0i0 9]B3ittBl2 2i:*tiritl:»U, >~ 
— r *r >- 5 & Aomi- S ig^p £ n r v > s e 

[0 110] 

[Oil 1 ] H3ft«2f5*co^tcitttf, -^/P^tf- 
^5t^t-ct !93fc^*«^i-5M«^$IB(c*3VN 10 

£K£T-#S£5K#oTV>S*:«>, IClcgi^n^ 

pj^x- ^ te^0s§^ n y ? t (om&y*- * mmmmm 

[0 112] »#«3Ktt<P*WfcJ:frtf. S5J^2£^* 

£f&bmmz*m<£i'—'V t &fflw-rz>^k&-e%. *■ 20 

fe, .^O I C&StfrC^So 

[0 113] fS*^4|2«O^^J:n«, XJS&^u 

^-^tftoi-O*, iKSe*iir«(Sf*)^D5y^^i:ra 
C 

[0 114] W#«51B«<0*Wte.fcftli, ffiSHbtrX 
«\ *5S*K«(B*)^n^^fefi8^ra«p^»fl:u- 30 
6 e 

[0115] ai*a6iB«o*M^j:ntf, ^mwi— 

[0 116] »**7ia«o»W^J:*L«, e^its^ 

BBKiJ: 5***Bf«(M*)^n-/^4«fclWW^4MI»W: 40 
V— 9 s SrfM#P*"3 I C*r»#t-e# So 

[ill *«M^«Siif|fe?gj83gfi«r^i-««H"e*> 

So 

[0 2] H 1 o*««l©tt<D«o»*jS*:«^WH-C 

fcSo 

[0 3] H2"©3t:Sffl^— -WSr^i-^W^BI-efcSo 
[0 4] iSSso^W^^^^II*^*^^—^**^ 

-ffftipJB-efcSo 

[0 5] **M©5fc:aewl^u^i:B3t3i^^=¥-»*S: 50 
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^iiftW0T?*>So 
[0 6] 0 4<O3tlCW^u^S:2eftS-g:^»-fro«3t3i 

[0 7] ms<o%Um'*fr**&ik&^1zWfe<n»yt=. 
[0 8] *^0^/u^^8|3.^s/ bSr^-t-^n 5/^0 

*?£>S 0 

[0 9] 0 8<zv*/u;*3E1W^— jy h03t3Eiffl^/^^ 
[010] m8<Ds</UX&m=L— y h 0%3Ell'</l'X£r 
[01 1 ] *«H©LD3yha-;va=5; h 4:*+^ 
[012] X^ft^ U y9§E& • P 5>^k^iU8S 

[013] ^WtOSJjajK^njy^^fiR. S5*^oy^ 

[0i4] .iiftcjiat/SiasjaEtstRflH-e*) " 

So 

[015] **o»*^^*o**aibfl:««r^t-RW 
[016] n y^fefig • IBSf^o jy^^|5IK 

[017] «iRiffio«iaiiHiJ»S:^^ciy^ia-e*)S 0 

[01 8] *WR<OWR$L9 PF***^ 
[019] 018 S£gfg^£*M-*>f S >^ 

b-efeSo 

[02 0] 0 8t;i:io^TLUT<£>lf >»fc*ft< Lfc 
[02 1] 0 2 Otc^ttS 8ft^SCD^^u^^r^-ria^0 

-efeSo 

[0 2 2] LDWBIhIKo— WSr^f y^-BWfc 

So 

[0 2 3] LDWftlHlKOteeoWSr^^cry^a-efc 

So 

[0 2 4] LDB»iHlK«:»U<^^n y^HTfc 

So 

[02 5] <fc©LD«BIBBSr»U<^-J"^ciy^a-C 

&So 

[02 6] I CftUfc— fiaJSr^^n y^Bt 

So 

[02 7] 0 2 6{C*3JtS±Sft-i-*^i-^>< 
■^-b-CfeSo 

[02 8] #3§Bj?£l Cfc LfcttO« y *0 ■ 

-CfeSo 

[02 9] **wo±fl«rt<o-«ISr^i-yn5f^ig-e 

So 

[130] *»M«)±«tfl|j««)<ftO«S:»i-yny^H 
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[i3l] -|a2"2 0LDffi»lHlK©3E»«Sr*i"^o y 

[i32] tS*^BMft»fifta6«*^**BI"C*>S 0 

32 1 -fvfj^fl' • # 
3 2 2 &*git!fclHl&& 
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